Experimental section, copies of 1 H and 13 C NMR spectra of compounds and General procedure for the synthesis of racemic (l,l,l,u)-tetrahydro-2H-pyrans. A solution of diisopropylamine (1.26 mL, 9.00 mmol) in THF (30 mL) was treated with 3.00 mL of n-butyllithium (2.5 M in n-hexane, 7.50 mmol) at 0 °C and stirred for 15 min. After cooling down to −40 °C, propiophenone (1a) (1.01 mL, 7.50 mmol) was added and the mixture was stirred at −40 °C for 1 h. Then 2.5 mmol of the metal halide were added. The yellow reaction mixture was stirred for 30 min at −40 °C and for 1 h at room temperature. After that it was treated with a solution of benzaldehyde (3a) (250 mg, 2.50 mmol) in 30 mL of THF at different reaction temperatures and the reaction mixture was stirred for 2 h at the corresponding reaction temperatures (see Tables in manuscript) . It was quenched with saturated aqueous ammonium chloride solution (50 mL) and the aqueous layer was extracted three times with diethyl ether (30 mL). The combined organic layers were washed with brine and dried over Na 2 SO 4 .
Cartesian coordinates
In case of the following metals the general procedure was modified: a) Ti(OiPr) 2 Cl 2 : 700 L of diisopropylamine (5.50 mmol), 2.00 mL of n-BuLi (2.5 M in n-hexane, 5.50 mmol) and 660 L of propiophenone (1a) (5.50 mmol) in THF (30 mL) were used. The addition of the aldehyde solution was done at reflux temperature. b) ZrCl 4 : The neat aldehyde was added. The overall amount of THF was 30 mL. c) SnCl 4 : 720 L of diisopropylamine (5.10 mmol), 2.00 mL of n-BuLi (2.5 M in n-hexane, 5.00 mmol) and 660 L of propiophenone (5.00 mmol) were reacted. 6-Anthracen-9-yl-3,5-dimethyl-2,4-diphenyltetrahydro-2H-pyran-2,4-diol (5f). ppm (m, 3H).
13 C NMR (100 MHz, CDCl 3 ):  9. 5, 10.8, 21.2, 46.7, 47.9, 75.4, 78.1, 101.5, 123.7, 125.9, 126.3, 126.4, 127.5, 127.7, 127.9, 128.1, 128.2, 129.0, 137.6, 137.7, 143.4, 144.3 ppm. IR (KBr): 3431, 3045, 2973 , 2919 , 1516 , 1447 , 1384 , 1226 , 1061 , 1037 , 1017 13 C NMR (100 MHz, CDCl 3 ):  9. 5, 10.8, 21.2, 46.7, 47.9, 75.4, 78.1, 101.5, 123.7, 123.8, 126.0, 126.3, 126.4, 127.6, 127.9, 128.0, 128.2, 129.0, 137.6, 137.8, 143.5, 144.3 ppm. IR (KBr): 3427, 3055, 3027, 2973 , 2938 , 2918 , 1516 , 1497 , 1447 , 1384 , 1255 , 1226 , 1157 , 1061 , 1037 , 1017 21.7, 42.9, 47.9, 70.6, 78.5, 101.8, 123.6, 125.8, 126.5, 127.5, 128.0, 128.2, 128.3, 130.5, 135.3, 137.2, 137.3, 143.3, 144.4 ppm. IR (KBr): 3420, 3048, 2977 , 2942 , 1447 , 1381 , 1228 , 1115 , 1056 , 1030 9.7, 10.8, 45.9, 46.8, 74.8, 77.5, 100.7, 124.2, 126.1, 126.3, 127.4, 127.5, 127.6, 127.9, 128.0, 128.7, 132.9, 141.4, 143.9, 144.9 ppm. IR (KBr): 3399, 3058, 3028, 2976 , 2939 , 1680 , 1600 , 1447 , 1384 , 1225 , 1061 , 1033 , 1019 3428, 2975, 2635, 1615, 1509, 1385, 1292, 1225, 1146, 1072, 1021, 1005, 977, 821, 563 9.7, 10.8, 45.9, 47.1, 54.9, 55.0, 74.9, 77.3, 100.7, 112.2, 112.7, 113.4, 113.9, 125.2, 127.4, 127.5, 127.6, 127.9, 128.0, 128.9, 136.4, 136.9, 141.5, 157.4, 158.6 ppm. IR (KBr): 3424, 2975 , 2931 , 2846 , 1612 , 1505 , 1375 , 1314 , 1238 , 1051 , 1029 , 1010 5, 24.7, 30.4, 37.5, 38.7, 38.9 67.0, 75.0, 100.4, 125.4, 126.6, 128.0, 143.9 ppm. IR [KBr]: 3348, 2967 , 2721 , 2488 , 1602 , 1467 , 1370 , 1252 , 1218 , 1143 , 1086 , 1018 14.5, 17.8, 19.3, 40.1, 52.4, 54.0, 74.1, 78.7, 100.6, 111.7, 125.4, 126.0, 126.4, 127.4, 127.5 (2C), 128.8, 128.9, 144.1, 144.9, 149.9 ppm. IR (KBr): 3412, 3029, 2958 , 2869 , 1614 , 1589 , 1448 , 1376 , 1348 , 1226 , 1177 , 1105 , 1077 , 1030 3690, 3414, 3032, 2967, 2872, 1605, 1511, 1448, 1383, 1312, 1222, 1192, 1132, 1092, 1076, 1045, 1013, 837, 782, 756, 701, 619, 545, 529 13.7, 14.6, 17.9, 19.5, 53.5, 55.1, 55.2, 74.8, 79.4, 101.5, 113.7, 124.9, 125.9, 126.6, 127.8, 128.0, 129.1, 132.9, 140.6, 143.4, s8 144.0, 159.3 ppm. IR (KBr): 3412, 3089, 3062, 3031, 2963 , 2930 , 2906 , 2872 , 1654 , 1602 , 1497 , 1448 , 1388 , 1312 , 1273 , 1238 , 1225 , 1190 , 1146 , 1130 , 1077 , 1046 , 1029 
2,4-Bis-(4-methoxyphenyl)-3,5-dimethyl-6-phenyltetrahydro-2H-pyran-2,4-diol (7c
 = 24.
6-(4-(N,N-Dimethylamino)phenyl)-3,5-diethyl-2,4-diphenyltetrahydro-2H-pyran-2,4-diol (8b

2,4-Bis-(4-fluorophenyl)-6-(4-methoxyphenyl)-3,5-dimethyltetrahydro-2H-pyran-2,4-diol (9b).
The reaction mixture containing 4-fluoropropiophenone (1b) (1.41 g, 7.5 mmol) and ZrCl 4 (583 mg, 2.50 mmol) was reacted with 4-methoxybenzaldehyde (3d) (411 mg, 2.50 mmol). The crude product was purified by crystallization from ethanol furnishing 595 mg (1.35 mmol, 54%) of 9b as a colorless solid.
Mp. 144 °C. 9.7, 10.8, 46.0, 47.1, 54.8, 54.9, 55.0, 74.3, 77.3, 100.6, 112.2, 112.6, 113.3, 113.9, 125.2, 127.5, 128.9, 133.6, 136.5, 137.0, 157.4, 158.6 ppm. IR (KBr): 3425, 2978 , 2939 , 2907 , 1611 , 1511 , 1467 , 1385 , 1299 , 1243 , 1102 , 1060 , 1035 
6-(4-Fluorophenyl)-2,4-bis-(4-methoxyphenyl)-3,5-dimethyltetrahydro-2H-pyran-2,4-diol (9c
